In the other method which was introduced by FRIDRIKSSON41 in his study of the cod and is now widelyemployed, the length is regarded as a criterion of stratification. When HODGSON" improved the method, he calculated the number of herring catch by age group in connection with the total landings thereof. It is HODGSON'S idea that has been adopted in the investigation of resources of "Iwashi " (Japanese sardine, anchovy and round herring), in which subsample is taken randomly. In the case of the California sardines, the procedure was somewhat modified" to stratified sub-sampling. •¬ in which, (f) and (s) represent primary sampling and subsampling , respectively.
As iegard to variance, we may express * Most of notations and mathematical treatment follow these in references 7) and 8) .
•¬ (3.1)
(from the formula of randorn sampling)
•¬ For the second term,
•¬ (from the formula of stratified sampling)
•¬ When separating (f) into two stage, let us first change sampled individuates under the fixed Lj (h), and secondly change L; itself (g), then expectation E be comes EE(g), formulated as
If relation between n and Ll is given, formula of the variance may be perfected.
1) Subsanzpling ratio fixed for respective stratum.
In this case, putting n,/Lj=r , (r; is a given constant)
•¬ (3.3)
and from (3.1), (3.2) and (3.3) we have
•¬
When N and Nj are large,
is reduced to
•¬ and hence 1 •¬)
we obtain formula
where 7=n/L. In our subject, the variances are written in the form of
•¬ (6) Hence,
becomes
•¬ .
2) The case of proportionate sampling.
If we put ri=y=n/L, third term of (5) or (7) vanish and we have (8) or
•¬ (9) In the above formulae (8) and (9 ) In order to have expectation of 1/ni, we expand l/n, arround E(n;) by TAYLOR'S form, then neglect the second and further terms. Thus we have E(I/n;)=1/E(nj). Consequently
•¬ and substituting this in (11. 1) we have
Hence, we obtain the formula
When expressed in another form
This formula just corresponds to (8) in the case of proportionate subsampling. With this view in mind we can assert that, so far as E(1/n,)=l/E(n,)
is admitted, effect of stratification in the case of random subsampling is equal to that of stratified proportionate subsampling. The formulae of variance in 11I and N involve population variance 62, a,2, aw'I and NN=1 ail When these values are unknown, we must estimatethem from sample.
Unbiased estimates of these variances are evaluated as below. 2) In case of random subsampling.
Similarly as the case of stratified subsampling, we put
and have
Hence, we obtain
•¬ When n is large. we may reduce 6-approximately to
IV.
Some problems in designing sampling survey.
1) Comparison of the Precisions in two length intervals.
From the results in 19 and IV it is obvious that variance of estimate varies ac--cording tovariation of length interval . Now consider this problem in regard to (9 ) and (13). In (9) We may write (29) as
As the second term of (31) 
and using formulae (8) or (13) •¬ we have from (34)
and substituting this into (8) or (13). we have
In order to make this value a minimum, differentiating the right hand of (36) with respect to n andputting it 0,
•¬ Strictly speaking, To is not constant as involving the cost of b which varies according to time of collection so that we must treat it as a variable quantity in a multistage sa mpling. However, as the primary sample here is random, we may regard it constant .
•¬ (37) then we have
and from (35) and (38) we have
Consequently, for subsampling ratio, we obtain
Generally i/ k,/k2 < 1, so that the sampling ratio is considerably small.
3) Effect of stratification. In (41), when L increases, e also does, and will equal
•¬ (
at the limit of L tending to infinity, in whichab2/awa corresponds to the increase of information due to perfectly stratified sampling. This quantity implies an impor tance that it provides the limit of information increased by ,length measurement. Table  2 in which Cp," is coefficient of variation of Pa" name•¬ * As all data in following exam?des were collected by means of primary sampling of three-stages (day-bow.-individual of fish) and random subsampling, we cannot apply (13) in strict manner. However, following are shown as example of calculation under the assumption that the variances between days and between boats are negligible. Lata collected at Katagai, Chiba Prefecture during July to September 1951 is as shown in Table 3 .
The population variances and precision of p," are calculated in the same way as these of the large sardine and shown in Table 4 . In Tables 5 and 6 are shown three coefficients of variation under the same n, Cp,,", Op,,", Cp,t"",respectively corresponding to double sampling, random sampling and stratified sampling; theincrease of information e, and its limit of L tending to infinity e5
For the large sardine the effect is not so evident, while for the anchovy we can curtail the numberof samples for age-determination to 1/2 to 1/3. 
